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Membership Meeting ~ Wednesday, January 16 ~ 7 PM 


Technological Evolution in Disaster Communications 


Tom Carrigan, NE1R, will discuss disaster communications from 1970 to present and the 
implications for Amateur Radio as an emergency communications resource. 


Northborough Free Library, 34 Main Street, Northborough 
Talk-in: 147.27 


Directions to The 
Northborough Free Library 


Directions from 1-495: NERC : : Gulf Station ji 


e From 1-495, take Exit 24B . | [Fagg 5 


which is Rt. 20 West toward 
Northborough. 

Follow Rt. 20 West about 3.5 
miles, into the center of 
Northborough.. 

Opposite the Gulf Station on 
the right, turn left into Patty 
Lane. 

The Northborough Free Library 
parking lot will be on the left. 


a ven > 


LIBRARY PARKING 


Rt. 20 construction has made it difficult to see the library Next Meeting 1 Donations and 
parking sign on the corner of Main St. (Rt. 20) and Patty Lane. Membership 
Patty Lane is right across from the Gulf station. Whether 
you're coming from out of town, or just not sure where to Repeater November Meeting 
park, follow Patty Lane to the library parking lot. Information 


The red brick building next to the library has a tempting President’s Corner 3 MMRA Information 
driveway, being right next to the library, but it is private 
property. The property has recently been sold, so the build- 
ing won't be vacant much longer. Please respect the owners 
property, and use the library lot. Additional parking is avail- 
able on the corner of Hudson and Pierce, or at Town Hall. 


ANewAntennafor 4-5 Fleas 
+ | | Lowell 


December Business 5 
Meeting 
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About the Minuteman Repeater Association 


The Minuteman Repeater Association (MMRA) is dedi- Repeater and Freq uency Information 
cated to Amateur Radio and public service. The MMRA 


ae . Up-to-date information about both MMRA repeaters and affiliate 
maintains a large system of repeaters in Eastern 


repeaters can be found at 
Massacnuelt http://www.mmra.org/repeaters/index.html 
The MMRA meets (usually) on the 3rd Wednesday of 

each month from September to June. Meeting times, Band Location Freq PL Call 
locations, and talk-in frequency vary and are announced eater 
in this newsletter and on weekly nets. Meetings are 10m Marlboro 29.680 131.8 W1MRA. PTL 
open to all interested parties. Guest speakers and pro- 6m Marlboro 53.810 71.9 W1BRI.. PTL 
grams of general interest occur in September, Novem- 2m 

ber, January, March, and May. The intervening meetings Belmont 145.430 ; W1MRA 

are also open to all members and are for general busi- Mendon 146.610 AF1C 


ee Quincy 146.670 W1BRI 

The Minuteman newsletter is Emailed one week before Burlington 146.715 KC1US 

each general interest meeting. Members are encour- Weston 146.790 N1iBE 

aged to submit articles which can be sent to the editor at Brookline 146.820 K5TEC 
newsletter@mmra.org. The deadline for articles is the Marlboro 147.270 © 

last Friday of the month preceding the meeting. 1%m | Hopkinton 223.940 

Each Tuesday evening at 8PM the MMRA links most of Quincy 224.400 103.5 als 
the repeaters for an open net. The topic is “Technical Weston (224.700 PTL 
Information and Other Stuff’. Join us! 


Linking 
ToHub1 To Hub 2 


_ 70cm Lowell 442.250 FTL : 
Membership in the MMRA is open to all radio amateurs. 446.775 


Annual dues are $25 per individual or $35 per family. Weston* 442.700 W1MRA__ Network Hub 2 
See our website for details. 88.5 (PTL to Hub 1) 


Email to the club leadership should be sent to Ce eee ewe a 


contact@mmra.org. The MMRA maintains a web site at: Southboro 449.575 W1BRI PTL PTL 


ht /www.mmra.ora Jerse) 2085) BBB USS Rae 


An email distribution list for club members named 33cm Boston * 927.0625 KIRJZ PTL PTL 


D244 
“MMRA’ is at: www.yahoogroups.com/ Marlboro * 927.700 — W1MRA PTL PTL 


MMRA Other Systems 
Marlboro 144.390 none W1MRA_ APRS Digipeater 
22? 145.630 146.2 | W1MRA Fox Box 
HUB1— 449.925: IRLP node 4133; Echolink 
HUB2 — 442.700: IRLP node 4136; 
Connected to 220 Reflector 9124 on Tuesdays 


927.0625: IRLP node 4977 Normally linked to the NEAR-900 
Reflector, 9125. Linked to MMRA 

927.700: IRLP node 4978 via IRLP for the TIAOS net. Nor- 
mally linked together. 


No part of this newsletter can be copied or posted 
elsewhere without prior approval from the club. Your 
cooperation in this matter is appreciated. 


JOUJO}U] , 


FTL = Full Time Linked (or default state) 
PTL = Part Time Linked (on schedule or demand) 
Note — a repeater can be linked to only one Hub at a time. 


PL is required to prevent interference. . 
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President’s Corner ~ Selecting an HF Transceiver 
Bob DeMattia — K1IW 


| realize MMRA is primarily a VHF/UHF club, 
but many of us are also active, or would like 
to be active, on the HF bands as well. A ques- 
tion that comes up often is “what’s the best 
HF transceiver”? As is almost always the an- 
swer — it depends! 


| found thirty-four HF transceivers currently 
on the market. When | compiled my list, | 
excluded anything that wasn’t ready to oper- 
ate “out of the box”. For example, one manu- 


Are you in the market? Use this list as a guide, but investigate further the 
ones that are in your price range. Keep in mind that some radios include 
an AC power supply. If they don’t, you may need to add the cost of the 
supply to your purchase. Many radios include, or have available, at extra 
cost an automatic antenna tuner. Unless you are really lucky, you will 
probably need to have one of these if you want full access to all of the 
bands. To help you here, | included columns to indicate which radios 
have a built supply and/or tuner. 


(Editors note: Reviews of most of these rigs can be found in ARRL’s ar- 
chives. Additional comparison specs can also be found on Sherwood Engi- 


facturer in particular, FlexRadio systems, spe- neering’s site: http://www.sherweng.com/table.html .) 
cializes in transceivers which you must control 
from a PC. Kenwood also offers a transceiver 
like this. There are also a few manufacturers 
that offer transceivers in kit form. These may 
very well be excellent products, but for the 
purpose of comparison, | wanted to keep my 
list restricted to main line traditional radio 
forms. 


AC 

T™ pwr auto 
b/c/m price power 6m 2m 440 supply tuner 
520 $350 
700 
740 
800 
900 
1000 
1000 
1000 
1100 
1100 
1300 
1500 
1600 
1600 
1800 
1800 
1800 
2000 
2300 
2500 
2700 
2800 
3200 
3200 
3800 
4400 
5200 
5400 


Model 


DX-SR8T 
FT-817ND 
IC-718 
FT-857D 
FT-450D 
FT-897D 
KX3 
TS-480SAT 
IC-7200 
TS-480HX 
IC-7000 
FT-950 
TS-2000 


TS-590S 
IC-7410 
K3/10-F 
Eagle 
TS-2000X 
K3/100-F 
FT-2000 

FT DX 3000 
Omni VII 
FT-2000D 
Ic-9100 
IC-7600 
Orion Il 

FT DX 5000 
FT DX 5000D 
FT-DX9000 
Contest 

FT DX 
5000MP 
IC-7700 
FT-DX9000D 
FT-DX9000MP 
IC-7800 


Mfg 
Alinco compact 
mobile 
compact 
mobile 
compact 


mobile 


Yaesu 


Icom $350 


Yaesu 


Yaesu 


Yaesu 
Elecraft 
Kenwood 


The first question you need to ask is — how 
am | going to use this radio? Casual use? DX? 
Contesting? Awards? The more serious you 
want to get about contesting, the more you 
are going to need better receiver sensitivity 
and selectivity. More expensive radios often 
include additional features to eliminate lo- 
cally generated noise or to handle QRM. The 
second question might be “what is my 
budget”? In fact, this might be the first ques- 
tion. Almost everyone | know is on a budget. 
If you are the exception, then lucky you. 


mobile 
compact 

mobile 
compact 

mobile 


Icom 


Kenwood 


Icom 


Yaesu base 


Kenwood base 


Kenwood base 


Icom base 
Elecraft 
Ten Tec 
Kenwood 
Elecraft 
Yaesu 
Yaesu 
Ten Tec 


Yaesu 


base 


base 


base 


Estimated prices range from $520 to over base 


$12000. There are actually some specialty 
companies that go higher, but I figure $12000 
is more than enough. You will find that radios 
at the lower ends have simpler displays, 
poorer receiver performance, or may lack 
features such as a band scope that lets you 
see where the activity is on the band. Most 
transceivers include coverage up through 54 
MHz, but there are exceptions. There are a 
handful of radios that also include the 2m and 
440 bands. These transceivers may be in the 
same price class as others with VHF/UHF, but 
may sacrifice other features or HF perform- 
ance. 


base 
base 


base 


base 


Icom base 


Icom base 
Ten Tec 


Yaesu 


base 


base 


Yaesu base 


Yaesu base 5600 


5800 
7000 
10200 
11400 
12300 


base 
base 


Yaesu 
Icom 


Yaesu base 


Yaesu base 


Icom base 
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A New Antenna for Lowell 
Bob DeMattia — K1IW 


At the end of December, club members were asked to approve funds to replace the Lowell Repeater 
antenna which has failed. This measure passed by a vote of 72 to 3, with 2 abstentions. The new antenna will 
be a Decibel Products ANT450D6-9. This antenna will provide a gain of approximately 9dB. In order to do this, 
radiation outside the horizontal plane of the antenna is pushed into that plane. 

Think of the pattern as donut shaped. The donut is laying on its side with the repeater in the center. 
As the gain increases, the donut gets flatter. More signal is pushed horizontally so locations above or below the 
horizontal plane of the antenna get less signal. There are situations in which a higher gain antenna can actually 
be detrimental. Lowell is not one of these cases. 

The vertical beamwidth of a 6dB antenna is 34 degrees, for a 9dB antenna is 15 degrees. This makes 
the beamwidth a little over twice as large for the lower gain antenna. When everything is located in the same 
+/- 400 feet of the antenna, the narrower beamwidth will have no effect and the advantages of the 9dB antenna 
are clear. Below is a plot showing the 225 deg radial from the Lowell repeater. This radial is of particular inter- 
est because it follows I-495. 

As the plot below documents, the higher gain antenna will provide superior coverage for [continued] 
the Lowell site. To show some contrast, | also superimposed the same pattern on our Prudential site (right). In 
this plot you can see how the Prudential site is so high up that the higher gain antenna is hurting locations that 
are too far outside the antenna's plane. Fortunately, we are using a 3dB gain antenna at the Prudential site and 
this is why. 


Prudential Pattern 


Volume 42, Number 3 


THE MINUTEMAN 


Donations and Membership 
Kevin K1KWP, Treasurer 


The MMRA receives donations from members every year. Historically it seems that we do not publicize 
donations or even say thank you. Ata recent business meeting we discussed this and decided to list the 
donators from the last two membership years. 


Donations during Membershi 


ABILIV 
NIKFV 


Donations during Membershi 


K5TEC 
N6QXA 


KIBC 
N1LYAZ 


KBILY 
WICWJ 


KB1VQE 
NIYDF 


KDITE 
WI1HBR 


KDICY 
NV1W 


KT40K 
WIWRV 


Year 2011-2012 (last year): 


KDITE 
WAIJIM 


Year 2012-2013 (this year): 


KX1M 
WAIJIM 


KGI1H 


N1IDDU 


N1IDDU 


NINUS 


As of 4 January, 172 members have joined or renewed for this year. This is 11 members short of of the 
183 from last year. 46 members from last year have not yet renewed. This indicates that 35 new members 
have joined this year. It was my hope to publish a list of the new members but for multiple reasons it was 
determined that our current database makes that query problematic. Stay tuned for list of new members in 
an upcoming newsletter. 


Also as a result of recent discussion at a business meeting we decided to publish the list of all members 
who are renewed . If your callsign is not on one of these lists and you think that it should be please email/ 


notify the board. 


Paid Members through 31 August 2013 


ABIIV 
KILRS 
KIUR 
KAIU 
KBIJFG 
KBISCG 
KB1VQE 
KDIBC 
KT40K 
NIDDU 
NIKUG 
N6QXA 
WICWI 
W1JMC 
W2NRL 
WH6DSN 


AEIC 
KILVF 
KONPD 
KA2CNN 
KBIJLA 
KBISMN 
KBIVXJ 
KDILV 
KX1M 
NIDFL 
NINVL 
N7FYO 
W1DDO 
WILSB 
WAIAOS 
WNOT 


KW 
KINR 
KAIAS 
KBIDY 
KBIKCO 
KBISZZ 
KBIVXY 
KGIH 
NIBD 
NIELC 
N1QD 
NEIR 
WI1FDK 
WIPMA 
WAIMXO 
WO1VES 


KIIX 
KINZQ 
KAICEW 
KBI1EB 
KBILKR 
KBITNN 
KB1WOD 
KIS 
NIBE 
NIGWY 
NIQPR 
NHOCXM 
WIGFF 
W1QEC 
WAIPZK 


Paid Members through 31 August 2014 


AAIVS 
KIRWS 
KBIJKJ 


ABIII 
KIUCY 


ABIPH 
KIVEA 


KIALL 
K1YSO 


KBIJSW KBILOY KBIMSR 


KIJWB 
K1PRO 
KAIJMF 
KBIHAZ 
KBILY 
KB1TOZ 
KBILYMA 
KI6MEV 
NICOY 
N1IZ 
NIUPY 
NV1W 
WIHAI 
WI1WH 
WBIAAT 


KIKWP 
KIST 
KAINCF 
KBILISZ 
KBINTJ 
KB1UMH 
KBSJR 
KNIQ 
NICPE 
NIJKL 
NIYAZ 
WI1BP 
WIHIT 
W1WRV 
WBIFIY 


K1U 
KSTEC 
KBINXL 


KILCQ 
KITHR 


KAINXH 


KBIIUM 
KBIOEI 
KBIURF 
KC1SO 
KQIY 
NIDAM 
NIKFV 
NIZCE 
WIBRI 
W1ICU 
W1WSN 
WGIL 


[continued] 
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MMRA December Business Meeting 
Bob Evans ~ N1BE ~ Clerk 


The MMRA Board met in the Northborough Public Li- 
brary at 7:00 P.M. In attendance were W3EVE, W1JMC, 
N1BDA, N1YAZ, KG1H, KIKWP, NINVK, KB1SCG and 
N1BE. MMRA President, K1IW was not present. There- 
fore Steve, NIBDA, MMRA Vice President presided dur- 
ing the meeting. 


First on the agenda was a Treasurer's report from 
Kevin, KIKWP. We are still short $475 in dues com- 
pared to last year. This is 17 memberships. There has 
been some turnover of membership with 2 of last year's 
members becoming silent keys and 32 new members 
having joined. One of the largest operating expenses is 
utilities at MRW with projected annual costs of approxi- 
mately $760 for electricity and $350 for internet con- 
nectivity. Funds allocated for MRW renovation are be- 
ing reserved until the future time when that project can 
go forward. 


The Board credited KB10EI with the cost of his dues for 
the current year to provide some compensation for his 
expenses incurred while transporting the new MRW 
shelter from Maine. 


The Board approved a frequency change for the 2- 
meter repeater at the Prudential. This repeater will 
operate on 145.430 MHz with a PL of 146.2 when in 


analog mode, with D-Star and digital modes also possi- 
ble on 145.430 MHz. The current Prudential coordina- 
tion for D-Star on 145.160 MHz will be will be relin- 
quished. 


The Board next considered what to do about the high 
SWR on the Lowell UHF repeater. We had unanswered 
questions concerning: cause of the high SWR (feed line 
or antenna), whether a replacement antenna would 
need a null towards Pave Paws, particularly since a 
higher gain antenna is being considered. Since we did 
not have enough information on which to base a deci- 
sion, no action was taken. 


We briefly discussed the AARC Flea Market on February 
16 in Marlboro, MA. The MMRA will have a table at the 
market and board members should consider what items 
of MMRA property could be sold. We also need two or 
three members to man the table. Note that on the 
market day, MMRA repeaters will be made available for 
talk-in use by the AARC. 


Finally a reminder to all that items for the newsletter 
need to be received by W1DYJ by December 28. 


The meeting adjourned at 8:07 PM. 


Donations and Membership ~ [continued] 
Kevin K1KWP, Treasurer 


KBIPRE 
KK1X 
NILWK 
NIZZN 
WIMVP 
WAINVC 


KBISUA 
NIBDA 
NINOM 
N2I0F 
WINGS 
WAIQGU 


KBITTF 
NIDDK 
NINUS 
N3EVL 
WIRJC 
WEIL 


KDITE 
NILCY 
N1ZCD 
WIMPN 
WAIJIM 


KB1UKU 
NIDM 
NINVK 
NEIRD 
WITGA 


KBIUXT 
NIKLK 
NIOTY 
WI1DYJ 
W3EVE 


KCIUS 
NIKMM 
NITMK 
WIEZ 
WAICFX 


Paid Members through 31 August 2015 
ABIIC K1IBOS KAIRCI KI6MEU 


WINOX WAIWDQ 


Lifetime Members: 


KIBC KBIFZ NIHBR W4WR 
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November Membership Meeting 
What We Owe The Early Hams 
How ham radio operators made friends, saved lives, 
and helped to create commercial radio. 
Donna Halper 


Our November guest speaker was 
Donna Halper. Donna told us many sto- 
ries about what ham radio operators 
did over the past 100 years to help 
their communities and help build the 
commercial broadcast industry. Ms. 
Halper is a respected and experienced 
media historian, who makes regular 
appearances on WBZ's Jordan Rich 
Show. She is also heard on WBUR-FM 
and WGBH-FM and is frequently 
quoted in the Boston Globe and other 
newspapers. She is the author of five 
books, the most recent of which is 
"Boston Radio 1920-2010," a history of 
Boston radio in words and pictures. 
[Editors note: | purchased this book from 
Donna that evening and really enjoyed it!] 
You can read more about Donna at 
http://www.donnahalper.com/bio.html. 


BOSTON RADIO 
1920-2010 


From Donna’s Web Site 


Boston's radio history be- 
gins with pioneering station 
1XE/WGI, one of America's 
first radio stations, and in- 
cludes the first station to 
receive a commercial li- 
cense, WBZ; the first FM 
radio network, W1XOJ and 
W1XER; and one of the first 
news networks, the Yankee 
News Service. Nationally 
known bandleaders like Joe 
Rines and Jacques Renard 
were first heard on Boston 
radio, as was one of the first 
weathercasters, E. B. Ride- 
out. The city has been home 
to a number of legendary 
announcers, such as Bob 
and Ray, Arnie Ginsburg, 
Dick Summer, Dale Dorman, 
and Charles Laquidara; talk 
show giants like Jerry Wil- 
liams and David Brudnoy; 
and sports talkers like Eddie 
Andelman and Glenn Ord- 
way. Many Boston radio 
personalities, such as Curt 
Gowdy, "Big Brother" Bob 
Emery, Don Kent, and 
Louise Morgan, found fame 
on television but first estab- 
lished themselves on Bos- 
ton's airwaves. Since 1920, 
Boston radio has remained 
vibrant, proving that live 
and local stations are as 
important as ever. 
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2012—2013 Meetings 


19 September — Membership Meeting 
Bob Stone, N1KMA of Newfield Design 
Holiday Inn, Boxborough, MA ~ 7:00 PM 


17 October — Business Meeting 
Stratus, Maynard ~ 7:00 PM 


14 November ~ Membership Meeting 
Donna Halper ~ A Short History of Broadcast Radio in Boston 
Tatnuck Bookseller, Westborough ~ 7:00 PM 


19 December ~ Business Meeting 
Northborough Public Library ~ 7:00 PM 


16 January ~ Membership Meeting 
Technical Evolution in Disaster Communications & Free Pizza Night 
Northborough Public Library ~ 7:00 PM 


13 February ~ Business Meeting 
Southborough House of Pizza ~ 7:00 PM 


20 March ~ Membership Meeting 
WRTC 2014 ~ Dave Pascoe KM3T & Doug Grant K1DG 
Chelmsford Police Station ~ 7:00 PM 


10 April ~ Business Meeting 
Tech Projects Planning Meeting 
Champion Center, Weston 


22 May ~ Membership Meeting 
Annual Meeting & Elections 
Northborough Public Library ~ 7:00 PM 


19 June ~ Business Meeting 
Stratus, Maynard ~ 7:00 PM 


17 July ~ Summer Get Together 
Location TBA 


21 August ~ Business Meeting 
Location TBA 


Don’t Forget! 


Every Tuesday @ 8 PM 
Technical, Informational and Other Stuff Net 


The MMRA’s repeaters are linked Tuesday nights for 
the TIAOS Net. Join us! This is a good way to keep up 
with what is happening in the MMRA and ask your ham 
related questions. 


If you would like to try your hand at Net Control 
contact me at W1DYJ@mmra.org — we have a script 
you can use. 


Current Net Control Operators: 

Week 1 WAIJIM Jimmy Devaire 
Week2 WIDYJ Larry Banks 
Week3 KQIY Tim Wortley 
Week 4 KIKWP Kevin Paetzold 
Week5 WIDYJ Larry Banks 


To connect using the digital modes during the Net: 
e Echolink node *NEW-ENG* (9123) 
e IRLP node 4133 
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MMRA Leaders 


Officers 
Bob DeMattia 
Steve Telsey 
John McGovern 
Kevin Paetzold 
Bob Evans 
Bryan Cerqua 


K1IW 
N1BDA 
W1JMC 
KiKWP 
N1BE 
W1BRI 


President 

Vice President 
Secretary 
Treasurer 

Clerk 

Technical Officer 


Board of Directors 
Clark Conti 
Mike Neilsen 
Steve Schwarm 
Roger Coulson 


N1NVK 
W1MPN 
W3EVE 
WA1NVC 


Director »2014 
Director »2014 
Director »2013 
Director »2013 


Repeater Trustees, Appointed 
Boston 927.0625 — Rick Zach K1RJZ 
Brookline 146.820 Bob Phinney K5TEC 
Burlington 146.715 Bruce Pigott KC1US 
Burlington 446.775 Larry Banks W1DYJ 
Hopkinton 223.940 Kevin Paetzold K1KWP 
Lowell 442.250 Vince De LaFlor K1LVF 
Marlboro 53.810; Quincy 146.670; Southboro 449.575 

Bryan Cerqua W/1BRI 

Marlboro 144.390, 147.270, 224.880, 449.925, 927.700 
Belmont 145.430; Weston 442.700 — all as W1MRA 
Bill Northup N1QPR 
Jim Podsiadlo AE1C 
Bob Evans N1BE 
Eddie Mulhern N1iNOM 


Mendon 146.610 
Weston 146.790 
Weston 224.700 


Appointed, non-Voting 
Newsletter Editor Larry Banks 
Emergency Coord. Kevin Paetzold 
Public Service Coord. Bruce Pigott 
VEC Liaison Bill Wade 
Net Manager Larry Banks 
Web Page Editor Bob DeMattia 


Previous issues of the MMRA Newsletter are available at: 


www.mmra.org > Newsletter Archive (on the left) 


Membership Meeting ~ Wednesday, January 16 ~ 7 PM 


Technological Evolution in Disaster Communications 


Feb 
Feb 
Feb 
Feb 
Feb 
Feb 
Mar 
Mar 
Mar 
Mar 
30 Mar 

7 Apr 

7 Apr 

13,14 Ap 


Northborough Public Library, 34 Main Street, Northborough 


Calendar of Ham Radio Flea Markets 
See this web site for more information: http://mit.edu/w1qsl/Public/ne-fleas 


Windsor CT 
Augusta ME 
Springfield VT 
Marlboro MA 
Westford MA 


Pierson LN 


AARA Clb Calumet 


CVFMA VFW 
AARC MidSc 
NEARC 


S Burlington VT HAM-CON HI 
Feeding Hills MA MtTARA 


Hicksville NY 
Dayville CT 
Laval PQ 
Lewiston ME 
Southington CT 
Framingham MA 
Wakefield MA 


LIMARC 

ECARA 

CRAL-L 

AARC Conv 
SARA 

FARA 
Photographica 


THE MINUTEMAN REPEATER ASSOCIATION 


MMRA 


P.O. Box 669 
Stow, MA. 01775-0669 


Email: contact@mmra.org 


WE’RE ON THE WEB 
HTTP://WWW.MMRA.ORG/ 


14 
20 
21 


3,4 May 


19 


Apr 
Apr 
Apr 


May 
Jun 
Jun 
Jun 
Jun 
Jul 
Aug 
Sep 
Sep 
Sep 


Middletown NY 
Gales Ferry CT 
Cambridge MA 
Deerfield NH 
Cambridge MA 
Hermon ME 
Windsor CT 
Newington CT 
Cambridge MA 
Cambridge MA 
Cambridge MA 
Ballston Spa NY 
Windsor CT 
Newtown CT 


OCARA 

RASON 

FLEA at MIT 
NEARFest XIII 
FLEA at MIT 
PSARA 

VR+C Mus 
NARL 

FLEA at MIT 
FLEA at MIT 
FLEA at MIT 
SCRACES 
VR+C 

CARA 


